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File: USPT 



Nov 21, 2000 



DOCUMENT -IDENTIFIER : US 6151491 A 

TITLE: Mobile voice message/electronic mail system 



Detailed Description Text (16) : 

Registration may be enabled or disabled individually for each class of mobile 
phone, e.g., home or roam (explained below), by means of control bits in the system 
parameter overhead message. The system parameter overhead message also contains the 
identification number of the serving cellular system from which the mobile phone 
determines whether it is a "home" or a " roam " mobile phone. Each mobile phone 
contains, in its internal memory, an entry indicating the identity of its home 
cellular system and an entry indicating the cellular systems (which may be the home 
cellular system) in which it has most recently registered successfully. It also 
stores a value for the cellular system used to determine when it is scheduled to 
re-register in that cellular system. 

Detailed Description Text (26) : 

Registration may be enabled or disabled individually for each class of mobile 
phone, e.g., home or roam (explained below), by means of control bits in the system 
parameter overhead message in step R24. The system parameter overhead message also 
contains the identification number of the serving cellular system from which the 
mobile phone determines whether it is a "home" or a " roam " mobile phone in step 
R26. Each mobile phone contains, in its internal memory, an entry indicating the 
identity of its home cellular system and an entry indicating the cellular systems 
(which may be the home cellular system) in which it has most recently registered 
successfully. It also stores a value for the cellular system used to determine when 
it is scheduled to re-register in that cellular system. 
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L2: Entry 1 of 1 File: USPT Aug 26, 2003 

DOCUMENT- IDENTIFIER : US 6611740 B2 

TITLE: Internet-based vehicle-diagnostic system 



Brief Summary Text (4 ) : 

The Environmental Protection Agency (EPA) requires vehicle manufacturers to install 
on-board diagnostics ( OBD -II) for monitoring light-duty automobiles and trucks 
beginning with model year 1996. OBD -II systems (e.g., microcontrollers and sensors) 
monitor the vehicle f s electrical and mechanical systems and generate data that are 
processed by a vehicle's engine control unit (ECU) to detect any malfunction or 
deterioration in the vehicle's performance. Most ECUs transmit status and 
diagnostic information over a shared, standardized electronic buss in the vehicle. 
The buss effectively functions as an on-board computer network with many 
processors, each of which transmits and receives data. The primary computers in 
this network are the vehicle's electronic-control module (ECM) and power-control 
module (PCM). The ECM typically monitors engine functions (e.g., the cruise-control 
module, spark controller, exhaust/gas recirculator ) , while the PCM monitors the 
vehicle's power train (e.g., its engine, transmission, and braking systems). Data 
available f rom the ECM and PCM include vehicle speed, fuel level, engine 
temperature, and intake manifold pressure. In addition, in response to input data, 
the ECU also generates 5-digit 'diagnostic trouble codes' (DTCs) that indicate a 
specific problem with the vehicle. The presence of a DTC in the memory of a 
vehicle's ECU typically results in illumination of the 'Service Engine Soon' light 
present on the dashboard of most vehicles. 

Brief Summary Text (5) : 

Data from the above-mentioned systems are made available through a standardized, 
serial 16-cavity connector referred to herein as an s OBD -II connector' . The OBD -II 
connector typically lies underneath the vehicle's dashboard. When a vehicle is 
serviced, data from the vehicle's ECM and/or PCM is typically queried using an 
external engine-diagnostic tool (commonly called a 'scan tool') that plugs into the 
OBD -IL connector. The vehicle's engine is turned on and data are transferred from 
the engine computer, through the OBD -II connector, and to the scan tool. The data 
are then displayed and analyzed to service the vehicle. Scan tools are typically 
only used to diagnose stationary vehicles or vehicles running on a dynamometer. 

Brief Summary Text (6) : 

Some vehicle manufacturers also include complex electronic systems in their 
vehicles to access and analyze some of the above-described data. For example, 
General Motors includes a system called 'On-Star' in some of their high-end 
vehicles. On-Star collects and transmits data relating to these DTCs through a 
wireless, network. On-Star systems are not connected through the OBD -II connector, 
but instead' are wired directly. to the vehicle's electronic system. This wiring 
process typically takes place when the - vehicle' is .manufactured. 

Brief Summary Text (8) : . ' " " - ' 

Embodiments of the invention can provide a wireless, internet-based system for 
monitoring a vehicle. For example, embodiments of the invention can access data 
from a vehicle, analyze it, and make it available to organizations (.e.g. . an . 
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automotive dealership or service center) over the internet so that the vehicle's 
performance can be analyzed accurately and in real-time. Data are accessed through 
the same OBD -II connector used by conventional scan tools. In this way, the 
invention collects data similar to those collected by scan tools, only they are 
collected in real-time while the vehicle is actually being driven. The invention 
also provides an Internet-based web site to view these data. The web site also 
includes functionality to modify the type of data being collected, e.g. the type of 
diagnostic data or the frequency at which it is collected. The data can be 
collected and viewed over the Internet without having to bring the vehicle in for 
service. The data include, for example, DTCs and mechanical and electrical data 
stored in the vehicle's engine computer. 

Brief Summary Text (28) : 

The wireless appliance used to access and transmit the vehicle's data is small, 
low-cost, and can be easily installed in nearly every vehicle with an OBD -II 
connector in a matter of minutes. It can also be easily transferred from one 
vehicle to another, or easily replaced if it malfunctions. 

Detailed Description Text (3) : 

The wireless appliance 13 disposed within the vehicle 12 collects diagnostic data 
from the vehicle's engine computer 15. The engine computer 15 retrieves data stored 
in its memory and sends it along a cable 16 to the wireless appliance 13. The 
appliance 13 typically connects to the OBD -II connector located under the dash in 
all vehicles manufactured after 1996. It includes a data-collection component (not 
shown in the figure) that formats the data in a packet and then passes the packet 
to a data-transmission component, which sends it through a cable 17 to an antenna 
14. To generate the data, the wireless appliance 13 queries the vehicle's computer 
15 at a first time interval (e.g. every 20 seconds), and transmits a data set at a 
longer time interval (e.g. every 10 minutes). These time intervals are specified in 
a data-collection x schema*, described in more detail below. 

Detailed Description Text (16) : 

The parameters listed in Table 1 were measured from a Ford Crown Victoria. Similar 
sets of data are available for nearly all vehicles manufactured after 1996 that 
have an OBD -II connector. In addition to these, hundreds of other vehicle-specific 
parameters are also available from the vehicle's computer. 
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L3: Entry 1 of 2 File: USPT Aug 26, 2003 



DOCUMENT- IDENTIFIER : US 6611740 B2 

TITLE: Internet-based vehicle-diagnostic system 



Brief Summary Text (18) : 

The host computer system typically features at least one web-hosting computer that 
hosts the web site, and at least one, separate gateway computer that receives the 
outgoing data packet and sends the incoming data packet. In this embodiment the web 
site features a first web page that displays at least a single vehicle diagnostic 
datum. For example, the first web page can include data fields describing: i) a 
name of the diagnostic datum; ii) units corresponding to the diagnostic datum; and 
iii) a numerical value corresponding to the diagnostic datum. Multiple sets of 
diagnostic data, each received by the host computer system at a unique time and 
date, can also be displayed on the web page. The page can also include a graphical 
representation of the sets of diagnostic data, e.g. a time-dependent plot of the 
data . 

Brief Summary Text (22) : 

Tne gateway computer that receives the outgoing data packet and sends the incoming 
data packet is connected to the network, typically through an Internet-based 
connection or a digital communication line. 

CLAIMS : 

8. The system of claim 1, wherein the system comprises a host computer system that 
includes at least one web-hosting computer that hosts an internet-based web site, 
and at least one, separate gateway computer that receives outgoing data and sends 
incoming data. 

19. The system of claim 8, wherein the gateway computer that receives the outgoing 
data packet and sends the incoming data packet is connected to the network. 

20. The system of claim 19, wherein the gateway computer is connected to a digital 
communication line that is connected to the network. 
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Lll: Entry 2 of 3 File: USPT Jun 12, 2001 



DOCUMENT- IDENTIFIER: US 6246325 Bl 

TITLE: Distributed communications system for reducing equipment down-time 
Abstract Text (1) : 

A system and method to more efficiently exchange information between a service 
provider, such as a semiconductor company, and its remote equipment units. The 
system capable of immediately handling a number of information items, each 
belonging to a different remote equipment unit is disclosed. The system includes a 
central controller configured for interfacing with a plurality of remote equipment 
units via a wireless network. The central controller is configured to receive 
information from each remote equipment unit via a wireless network. This 
information includes alarm conditions and corresponding requests for repair. Each 
of the remote equipment units is identified by a unique code which is included in 
the information transmitted to the computer to identity the source (i.e., identity 
of the transmitting remote equipment unit) . The central controller uses the code of 
the transmitting remote equipment unit to retrieve the corresponding data record 
stored in its memory. The repair person identified in the selected data record is 
then contacted automatically, e.g., by wireless paging . The system may be 
programmed with a pre-determined routine maintenance schedule for each remote 
equipment unit. Based on this schedule, the system automatically contacts the 
appropriate repair person by wireless paging and dispatches the repair person to 
the corresponding remote equipment unit for routine maintenance. Thus, the down- 
time of the remote equipment unit is reduced because the alarm condition is 
immediately transmitted to the central controller and the corresponding repair 
person is contacted automatically. There is no undesired down-time before 
monitoring personnel notices the alarm condition and contacts the corresponding 
repair person. 

Brief Summary Text (13) : 

In accordance with one embodiment of the present invention, a distributed 
communications system capable of immediately handling a number of information 
items, each belonging to a different remote equipment unit is disclosed. The 
distributed communications system includes a central controller configured for 
interfacing with a plurality of remote equipment units via a wireless network. The 
central controller is configured to receive information from each remote equipment 
unit via a wireless network. This information includes alarm conditions and 
corresponding requests for repair. Each of the remote equipment units is identified 
by a unique code which is included in the information transmitted to the computer 
to identity the source (i.e., identity of the transmitting remote equipment unit). 
The central controller uses the code of the transmitting remote equipment unit to 
retrieve the corresponding data record stored in its memory. The repair person 
identified in the selected data, record. is then contacted automatically, e.g., by 
wireless paging . - . - . . 

Brief Summary Text (15) : 

The distributed communications .system of the present invention is also capable of 
keeping track of routine maintenance. schedules. The. distributed, communications 
system may be programmed with a pre-determined routine maintenance schedule for 
each remote equipment unit. Based on this schedule, the distributed communications 
system automatically contacts the appropriate repair person by wireless paging and 
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dispatches the repair person to the corresponding remote equipment unit for routine 
maintenance . 

Detailed Description Text (13) : 

Base-station 208 is also configured to transmit signals tot he wireless pagers of 
the repair person via paging channel 240. Generally, base-station 208 receives 
paging signals generated by central controller 130 and forwards these paging 
signals to a paging tower 250 via paging channel 240. Paging tower 250 is 
configured to transmit these paging signals to the wireless pagers of the repair 
persons. In the preferred embodiment, base-station 208 and MTSO 210 are part of a 
code-division multiple-access (CDMA) spread spectrum communication system. 
Additionally, wireless network 120 may be designed in accordance with the 
Telecommunications Industry Association Electronic Industries Association (TIA/EIA) 
Interim Standard 95 (IS-95) standard, entitled "Mobile Station Base-Station 
Compatibility Standard for Dual-Mode Wideband Spread Spectrum Cellular System." 
Alternatively, the wireless communication system may be designed in accordance with 
the ANSI J-STD-008, standard entitled "Personal Station-Base-Station Compatibility 
Requirements for 1.8 to 2.0 GHz Code Division Multiple Access (CDMA) Personal 
Communications Systems." 

CLAIMS : 

7. The method of claim 1, wherein the service request comprises a paging message to 
a pager of the repair person. 

14. The central controller of claim 8, wherein the service request comprises a 
paging message to a pager of the repair person. 
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L13: Entry 1 of 2 



File: USPT 



Aug 26, 2003 



DOCUMENT- IDENTIFIER: US 6611740 B2 

TITLE: Internet-based vehicle-diagnostic system 

Brief Summary Text (30) : 

Moreover, software schemas that update the type or frequency of the vehicle's data 
can be directly downloaded to specific wireless appliances or groups of wireless 
appliances (corresponding,- e.g., to a fleet of vehicles or a group of vehicles 
having the same year, make, or model). This makes it possible to collect data that 
specifically elucidates a problem with the vehicle that may occur only under 
certain driving conditions . 
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L12: Entry 1 of 1 File: USPT Aug 6, 2002 



DOCUMENT- IDENTIFIER : US 6429812 Bl 
TITLE: Mobile communication device 



Brief Summary Text (35) : 

Systems which integrate^ GPS, GLONASS, LORAN or other positioning systems into 
vehicular guidance systems are well known, and indeed navigational purposes were 
prime motivators for the creation of these systems. Radar, laser, acoustic and 
visual sensors have all been applied to vehicular guidance and control, as well. 
For example, U.S. Pat. No. 4,757,450 relates to a reflected beam system for 
detecting a preceding vehicle, in order to allow control over intervehicular 
spacing. U.S. Pat. No. 4,833,469 relates to an obstacle proximity sensor, 
employing, e.g., a radar beam to determine distance and relative velocity of an 
obstacle. U.S. Pat. No. 5,600,561 relates to a vehicle distance data processor 
which computes a velocity vector based on serial timepoints . U.S. Pat. No. 
4,552,456 relates to an optical pulse radar for an automobile. U.S. Pat. No. 
4,543,577 relates to a moving obstacle detection system for a vehicle, using 
Doppler radar. U.S. Pat. No. 4,349,823 relates to an automotive radar system for 
monitoring objects in front of the vehicle. U.S. Pat. No. 5,473,538 relates to a 
collision judging system for a vehicle, triggered by ( a braking event and 
determining a distance to an obstacle in front of the vehicle. U.S. Pat. No. 
4,168,499 relates to an anti-collision radar system. U.S. Pat. No. 4,626,850 
relates to a vehicle detection and collision avoidance apparatus, using an acoustic 
sensor. U.S. Pat. No. 4,028,662 relates to a passing vehicle signaling apparatus, 
to detect adjacent vehicles during a lane change. U.S. Pat. No. 5,541,590 relates 
to a vehicle crash predictive and evasive system, employing neural networks. U.S. 
Pat. No. 5,646,612 relates to a vehicle collision avoidance system, using an 
infrared imaging system. U.S. Pat. No. 5,285,523 relates to a neural network system 
for recognizing driving conditions and controlling the vehicle in dependence 
thereon. U.S. Pat. No. 5,189,619 relates to an artificial intelligence based 
adaptive vehicle control system. U.S. Pat. No. 5,162,997 relates to a driver- 
adaptive automobile control system. U.S. Pat. No. 3,689,882 relates to an anti- 
collision radar system for detecting obstacles or on-coming vehicles. 

Brief Summary Text (47): 

The following references, incorporated herein by reference, relate to GPS, position 
sensors, sensor data analysis, and associated technologies: "Fuzzy Logic Simplifies 
Complex Control Problems", Tom Williams, Computer Design, Mar. 1, 1991. "Methods 
for Performance Evaluation of Coordinate Measuring Machines, ANSI/ASME B89.1.12M- 

1985, " An American National Standard, published by The .American Society of 
Mechanical Engineers, USA, 1985. "Neural Network And Fuzzy Systems — A Dynamical 
Systems Approach To Machine Intelligence", . Bart Koslco; Prentice Hall .1992; 
Englewood Cliffs, N.J.; pp. 13, 18, 19. "New Airbuses to. Use Laser Inertia! 
Reference Systems for Navigation," Litton Systems, Aircraft Engineering, pp. 10-11, 
June 1983. "Reasoning For Interpreting Sensor Data," P. J. Braspenning,- 
International Conference Intelligent Autonomous Vehicles, Amsterdam, 1986. "Sensor 
Failure Detection Using a Hybrid Analytical/Intelligent Algorithm, " George 
Vachstevanos, International Conference Intelligent Autonomous Vehicles, Amsterdam, 

1986. "An/PRC-112 Multi-Mission Transceiver", published by Motorola, Inc., 
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Communications Division, Copyright 1991. "Combat Rescue. One Pass is All You Get. 
With PLS, One Pass is All You Need. PLS (Personnel Locator System)", published 
jointly by Cubic Defense Systems and Motorola, Inc., publication date unknown. 
"Artificial intelligence in the control and operation of construction plant-the 
autonomous robot excavator" published 1993. "Automation and Robotics in 
Construction"-vol. 1 by FHG (9 pgs.) believed to have been published on or about 
June 1991. "Backhoe Monitor" by IHC-3 Pgs . -Publication date unknown but believed to 
be prior to one year before the filing date. Ashjaee, J., et al., "Precise 
Positioning Using a 4-Channel C/A Code GPS Receiver," IEEE pp. 236-244, 1984. Auch, 
W., et al., "Fibre Optic Gyroscope," 1984. B. Krogh et al., "Integrated Path 
Planning and Dynamic Steering Control for Autonomous Vehicles," 1986. Brockstein, 
A., "GPS-Kalman-Augmented Inertial Navigation System Performance," Naecom ! 76 
Record, pp. 864-868, 1976. Brodie, K. , et al . , Performance Analysis of Integrated 
Navigation Systems, computer applications software technology, no date. Brooks, R . , 
"Solving the Fine-Path Problem by Good Representation of Free Space, " IEEE 
Transactions on Systems, Man, and Cybernetics, pp. 190-197, March-April, 1983. 
Brown, R., "Kalman Filtering Study Guide — A Guided Tour," Iowa State University, 
pp. 1-19, 1984. Brown, R. , Random Signal Analysis & Kalman Filtering, Chapter 5, 
pp. 181-209, no date. Bundorf, R. "The Influence of Vehicle Design Parameters on 
Characteristic Speed and Understeer, " January 1967. C. McGillem et al . , "Infra-Red 
Location System for Navigation of Autonomous Vehicles," IEEE, pp. 1236-1238, 1988. 
Canny, J., "A Computational Approach to Edge Detection," pp. 184-203, 1985. 
Culshaw, B., et al., "Fibre Optic Gyroscopes In Inertial Navigation," no date. D. 
Daniel et al., "Kinematics and Open-loop Control of an Ilonator-Based Mobile 
Platform," pp. 346-351 1985. D. Feng, "Satisficing Feedback Strategies for Local 
Navigation of Autonomous Mobile Robots," May 5, 1989. D. Kriegman et al., "Generic 
Models for Robot Navigation," pp. 746-751, 1988. D. Kuan et al., "Model-based 
Geometric Reasoning for Autonomous Road Following," pp. 416-423, 1987. D. Kuan, 
"Autonomous Robotic Vehicle Road Following, " IEEE Transactions on Pattern Analysis 
and Machine Intelligence, pp. 647-658, 1988. D. Rogers et al . , Mathematical 
Elements for Computer Graphics, pp. 144-155, Dec. 8, 1989. D. Touretzky et al., 
"What's Hidden in the Hidden Layers?," Byte, pp. 227-233, August 1989. Data Fusion 
in Pathfinder and Travtek, Roy Sumner, VNIS 1 91 conference, October 20-23, 
Dearborn, Mich. Database Accuracy Effects on Vehicle Positioning as Measured by the 
Certainty Factor, R. Borcherts, C. Collier, E. Koch, R. Bennet, VNIS '91 conference 
from October 20-23, Dearborn, Mich. Daum, F., et al., "Decoupled Kalman Filters for 
Phased Array Radar Tracking," IEEE Transactions on Automatic Control, pp. 269-283, 
March 1983. Denavit, J. et al . , "A Kinematic Notation for Lower-Pair Mechanisms 
Bases on Matrices," pp. 215-221, June, 1955. Dickmanns, E. et al., "Guiding Land 
Vehicles Along Roadways by Computer Vision", The Tools for Tomorrow, Oct. 23, 1985. 
Dickmans, E., "Vehicle Guidance by Computer Vision," no date. Divakaruni, S., et 
al., "Fast Reaction and High Reliability of Strapdown Navigation Systems Using Ring 
Laser Gyros," IEEE pp. 315-322, 1984. E. Dickmanns et al . , "A Curvature-based 
Scheme for Improving Road Vehicle Guidance by Computer Vision," SPIE ! s Cambridge 
Symposium on Optical and Optoelectronic Engineering, October 1986. E. Udd, 
"Fiberoptic v. Ring Laser Gyros: An Assessment of the Technology," Laser 
Focus/Electro-Optics, pp. 64-74, December 1985. Edward J. Krakiwsky, "A Kalman 
Filter for Integrating Dead Reckoning, Map Matching and GPS Positioning", IEEE 
Plans ! 88 Position Location and Navigation Symposium Record, Kissemee, Fla. USA, 
Nov. 29-Dec. 2, 1988, pp. 39-46. Euler, W., et al . , "A Perspective on Civil Use of 
GPS, The Institute of Navigation, 36th Annual Meeting, pp. 1-7, 1980. Fusion of 
Multisensor Data, John M. Richardson, Kenneth A. Marsh; International Journal of 
Robotics Research; vol. 7, no: 6; .December 1988; pp. 78-87. Fuzzy Systems and 
Applications, United Signals and Systems, Inc., Bart Kosko with Fred Watkins, Jun. 
5-7, 1991. G. Geier, et al., "Design of an Integrated Navigation System for Robotic 
Vehicle Application," Journal of the Institute of Navigation. G.Wilfong, "Motion 
Planning for an Autonomous Vehicle," AT&T Bell Laboratories, pp. 529-533, 1988. GPS 
Technology and Opportunities, Clyde Harris and Roy Sikorski Expo Comm China '92, 
Beijing, China, Oct. 30-Nov. 4, 1992. GPS World, News and Applications of the 
Global Positioning System, March/April 1990. GPS-90 Tutorials, The Institute of 
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Navigation, Sep. 17-18, 1990, pp. 1-28. Greenspan, R. , et al. "Accuracy of Relative 
Positioning by Inter ferometry with Reconstructed Carrier CPS: Experimental 
Results," Third International Symposium on Satellite Doppler Positioning, pp. 1-19, 
February 1982. H. Hatwal et al . , "Sonic Inverse Solutions to an Automobile Path- 
tracking Problem with Input Control of Steering and Brakes, " Vehicle System 
Dynamics, pp. 61-71, 1986. H. Nasr et al . , "Landmark Recognition for Autonomous 
Mobile Robots," pp 1218-1223, 1988. H. Nii, "Blackboard Application Systems, 
Blackboard Systems from a Knowledge Engineering Perspective," The Al Magazine, pp. 
82-89, August 1986. H. Nii, "Blackboard Systems: The Blackboard Model Problem- 
solving and the Evolution of Blackboard Architectures, " The Al Magazine, pp. 38-53, 
Summer 1986. H. Wunsche, "Detection and Control of Mobile Robot Motion by Real-Time 
Computer Vision," Mobile Robots, pp. 100-104, 1986. H. Yamazaki et al., "Autonomous 
Land Vehicle Using Millimeter Wave Sensing Systems, " Proceedings of the 5th 
International Symposium on Robotics in Construction, June 1988. Hiroshige et al., 
"Error Analysis of Electronic Roll Stabilization for Electronically Scanned 
Antennas", IEEE 1991 pp. 71-75. I. Cox, "Blanche: An Autonomous Robot Vehicle for 
Structured Environments," AT&T Bell Laboratories, pp. 978-982, 1988. IEEE 
Communications Magazine, vol. 26, No. 7, July 1988 (New York) P. Enge et al. 
"Differential operation of global positioning system" pp. 48-59. IEEE Journal of 
Robotics & Automation, vol. 4, No. 3, June 1988, IEEE (New York), C. Isik et al. 
"Pilot Level of a Hierarchical Controller for an Unmanned Mobile Robot", pp. 241- 
255. IEEE Journal of Robotics & Automation, vol. 4, No. 4, August 1988, IEEE (New 
York) J. LeM "Domain-dependent reasoning for visual navigation of roadways, pp. 
419-427 (Nissan) Mar. 24, 1988. IEEE Plans '86 Position Location and Navigation 
Symposium, November 1986, S. Bose: "GPS/PLRS aided inertial land navigation system 
performance", pp. 496-504. IEEE Plans ! 86 Position Location and Navigation 
Symposium. November 1986, S. Bose: "GPS/PLRS aided inertial land navigation system 
performance", pp. 496-504. IEEE Plans '90 Position Location and Navigation 
Sympoium, Las Vegas, Mar. 20-23, 1990, IEEE New York, N.Y., US. Hunter et al : 
Vehicle navigation using differential GPS, pp. 392-398. IEEE Proceedings, vol. 77, 
No. 11, Nov. 11, 1989, L. Schuchman et al.: "Applicability of an augmentated GPS 
for navigation in the National Airspace system", pp. 1709-1727, 1713, 1717, FIGS. 
1-8. IEEE Transactions on Pattern Analysis, vol. 10, No. 5 September 1988. IEEE 
(New York), D. Kuan et al . , "Autonomous robotic vehicle road following" pp. 648- 
658. Iijima, J., et al . , "A Locomotion Control System for Mobile Robots," no date. 
Integration of GPS and Dead Reckoning Navigation Systems, Wei-Wen Kao, VNIS f 91 
conference from October 20-23, Dearborn, Mich. J. Borenstein et al . , "The Vector 
Field Histogram-Fast Obstacle Avoidance for Mobile Robots," IEEE Journal of 
Robotics and Automation, July 1989. J. Collins, "GPS Equipment Survey, GPS-What 
does it all mean?," P.O.B., June-July 1987 pp. 12-22. J. Crowley, "Asynchronous 
Control of Orientation and Displacement in a Robot Vehicle," pp. 1277-1288, 1989. 
J. Crowley, "Part 3: Knowledge Based Supervision of Robotics Systems," 1989 IEEE 
Conference on Robotics and Automation, pp. 37-42, 1989. J. Dixon, "Linear and Non- 
linear Steady State Vehicle Handling, " Proceedings of the Institute of Mechanical 
Engineers, pp. 173-186, 1988. J. Nielson, et al . "GPS Aided Inertial Navigation," 
IEEE AES Magazine, pp. 20-26, March 1986. J. Oliver et al . , "A Navigation Algorithm 
for an Intelligent Vehicle with a Laser Rangefinder, " pp. 1145-1150, 1986. J. 
Sennott et al . , "Study of Differential Processing and Kalman Filtering of Bay Saint 
Louis Test Data, Ch 1-5, 1987. Jacob, T., Integrated Navigation System for Approach 
Guidance for Regional Air-Traffic Using GPS, no date. Johnson, C. "In-Flight 
Transfer Alignment/Calibration of a Strapdown INS that Employs Carouseled 
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Brief Summary Text (53) : 

The position detector may also be linked to a mapping system and possibly a dead 
reckoning system, in order to pinpoint a position with a geographic landmark. Thus, 
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while precise absolute coordinate measurements of position may be used, it may also 
be possible to obtain useful data at reduced cost by applying certain presumptions 
to available data. In an automotive system, steering angle, compass direction, and 
wheel revolution information may be available, thereby giving a rough indication of 
position from a known starting point. When this information is applied to a mapping 
system, a relatively precise position may be estimated. Therefore, the required 
precision of another positioning system used in conjunction need not be high, in 
order to provide high reliability position information. For example, where it is 
desired to map potholes, positional accuracy of 10 cm may be desired, far more 
precise than might be available from a normal GPS receiver mounted in a moving 
automobile. However, when combined with other data, location and identification of 
such events is possible. Further, while the system may include or tolerate 
inaccuracies, it is generally desired that the system have high precision, as 
compensation for inaccuracies may be applied. 

Brief Summary Text (59) : 

Potholes and other road obstructions and defects have two characteristics. First, 
they adversely effect vehicles which encounter them. Second, they often cause a 
secondary effect of motorists seeking to avoid a direct encounter or damage, by 
slowing or executing an evasive maneuver. These obstructions may therefore be 
detected in three ways; first, by analyzing the suspension of the vehicle for 
unusual shocks indicative of such vents; second, by analyzing speed and steering 
patterns of the subject vehicle and possibly surrounding vehicles; and third, by a 
visual, ultrasonic, or other direct sensor for detecting the pothole or other 
obstruction. Such direct sensors are known; however, their effectiveness is 
limited, and therefore an advance mapping of such potholes and other road 
obstructions greatly facilitates avoiding vehicle damage and executing unsafe or 
emergency evasive maneuvers. An advance mapping may also be useful in remediating 
such road hazards, as well. 

Brief Summary Text (60) : 

Traffic jams occur for a variety of reasons. Typically, the road carries traffic 
above a threshold, and for some reason the normal traffic flow patterns are 
disrupted. Therefore, there is a dramatic slowdown in the average vehicle speed, 
and a reduced throughput. Because of the reduced throughput, even after the cause 
of the disruption has abated, the roadways may take minutes to hours to return to 
normal. Therefore, it is typically desired to have advance warnings of disruptions, 
which include accidents, icing, rain, sun glare/ lane closures, road debris, police 
action, exits and entrances, and the like, in order to allow the driver to avoid 
the involved region or plan accordingly. Abnormal traffic patterns may be detected 
by comparing a vehicle speed to the speed limit or a historical average speed, by a 
visual evaluation of traffic conditions, or by broadcast road advisories. High 
traffic conditions are associated with braking of traffic, which in turn results in 
deceleration and the illumination of brake lights. Brake lights may be determined 
by both the specific level of illumination and the center brake light, which is not 
normally illuminated. Deceleration may be detected by an optical, radar or LIDAR 
sensor for detecting the speed and/or acceleration state of nearby vehicles. 

Brief Summary Text (61) : 

While a preferred embodiment of the present invention employs one or more sensors, 
broadcast advisories, including those from systems according to or compatible with 
the present invention, provide a valuable source of information relating to road 
conditions and information of interest at a particular location. Therefore, the 
sensors need not form a part of the core system. Further, some or all of the 
required sensors may be integrated with the vehicle electronics ( "vetronics" ) , and 
therefore the sensors may be provided separately or as options. It is therefore an 
aspect of an embodiment of the invention to integrate the transceiver, and event 
database into a vetronics system, preferably using a digital vetronics data bus to 
communicate with existing systems, such as speed sensors, antilock brake sensors, 
cruise control, automatic traction system, suspension, engine, transmission, and 
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